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6\QWKHVLVDQGFKDUDFWHUL]DWLRQRIFKLWRVDQPHPEUDQHVIRUDSSOLFDWLRQLQ3(0)&
5**RQ]iOH]&$&RUWpV.+HUQiQGH]36LIXHQWHV
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7KHSURWRQH[FKDQJHPHPEUDQHLVDIXQGDPHQWDOSDUWRIWKHIXHOFHOO8SWRQRZRQO\1DILRQ
IURP 'XSRQW LV WKH EHVW PHPEUDQH EHFDXVH RI LWV FRQGXFWLRQ SURSHUWLHV VR LW EHFRPHV
QHFHVVDU\ WR GHYHORS QHZ PDWHULDOV LPSURYLQJ LWV FRQGXFWLRQ EXW DOVR PHFKDQLFDO DQG
DEVRUSWLRQ SURSHUWLHV 2Q WKLV ZRUN WKH XVH RI D ELRSRO\PHU FDOOHG FKLWRVDQ ZLWK 6L2 LV
SURSRVHG DV OHVVH[SHQVLYH DQG HQYLURQPHQWDOO\IULHQGO\ DOWHUQDWLYH PHPEUDQH IRU SURWRQ
H[FKDQJHPHPEUDQHIXHOFHOOV7KHVHPHPEUDQHZHUHSUHSDUHGE\VROJHOSURFHGXUH

&KLWRVDQPHPEUDQHVZHUHSUHSDUHG IURPGLVVROXWLRQRIJRI6LJPD$OGULFK&KLWRVDQRI ORZ
PROHFXODUZHLJKWLQPORI)HUPRQWJODFLDODFHWLFDFLG$IWHUFRPSOHWHGLVVROXWLRQDVROXWLRQ
RI+27(26(WK\ODOFRKROLQPRODUUHODWLRQLQWKHK\GURO\VLVVWDJHZDVDGGHGDQGWKHQ
PL[WXUH ZDV PDJQHWLFDOO\ VWLUUHG E\  KRXUV DQG OHIW GULHG 'LVWLOODWH ZDWHU ZLWK S+  DQG
FRQGXFWLYLW\RIȝ6FP6LJPD$OGULFK7(26ZLWKSXULW\DQG6LJPD$OGULFKDQK\GURXV
HWKDQROZHUHXVHG$FWLYDWLRQRIPHPEUDQHVZDVSHUIRUPHGE\PHDQVRILQRUJDQLFZDVKIRU
KRXULQDYROVROXWLRQRI+2DW&RUJDQLFZDVKIRUKRXUDW&ZLWKGLVWLOODWHZDWHU
VXOIRQDWLRQ IRU  KRXU DW & ZLWK 0 +62 DQG GHLRQL]HG ZDWHU IRU  KRXU DW &
0HFKDQLFDO SURSHUWLHV ZHUHPHDVXUHG ZLWK D 1DQRLQGHQWDWLRQ WHVWHU 1+7 &60 ,QVWUXPHQWV
ZLWK D %HUNRYLFK GLDPRQG WLS LQ D UDQJH RI  1 ,QIUDUHG VSHFWUD ZHUH DFTXLUHG LQ D )7,5
1LFROHWLQDUDQJHRIFPDQGWKLFNQHVVZDVPHDVXUHGZLWKD0LWXWR\RPLFURPHWHU

,QRUGHUWRNQRZWKHSURWRQFRQGXFWLYLW\RIWKHFKLWRVDQPHPEUDQHDQGWRFRPSDUHZLWK1DILRQ
 WKH WZRSRLQWSUREHFRQGXFWLYLW\FHOOZHUHSURYHGZLWKDSRWHQFLRVWDWH3$5ZLWKD
FHOOKRPHPDGHWKHPDWHULDORIHOHFWURGHVLQDILUVWSKDVHZDVVWDLQOHVVVWHHO7KHPHPEUDQH
VDPSOHV ZHUH VDQGZLFKHG EHWZHHQ WKH WZR 7HIORQ EORFNV WKDW ZHUH SUHVVHG WRJHWKHU WR
HQVXUHJRRGHOHFWURGHVPHPEUDQHFRQWDFW7KHFRQGXFWLYLW\ZDVPHDVXUHGLQ WKHORQJLWXGLQDO
GLUHFWLRQ WRPLQLPL]H WKH HOHFWURGHV UHVLVWDQFH 7KH LPSHGDQFH VSHFWUD RIPHPEUDQHVZHUH
REWDLQHGDWRSHQFLUFXLWSRWHQWLDO(RF7KHDPSOLWXGHRIWKHVLJQDOSHUWXUEDWLRQZDVP9WKH
IUHTXHQF\UDQJHVFDQQHGZDVIURP+]WR+]7KHPHDVXUHPHQWVZHUHSHUIRUPHGDW
&XQGHURIUHODWLYLW\KXPLGLW\

,Q )LJ   LW LV VKRZQ PHFKDQLFDO EHKDYLRU RI WKH GLIIHUHQW PHPEUDQHV DV SUHSDUHG EHIRUH
DFWLYDWLRQ WKURXJK FKDUJH YV GLVSODFHPHQW FXUYHV $PDUNHG GLIIHUHQFH RI VDPSOH ZLWK RQO\
FKLWRVDQ LV QRWHG ZLWK UHVSHFW WR VLOLFDFKLWRVDQ VDPSOHV LQ WKH SHQHWUDWLRQ RI WKH WLS ,Q
SDUWLFXODUVDPSOHVZLWKPRUHFRQWHQWRIVLOLFDEODFNUDWLRVKRZHGWKHJUHDWHVWVORSHDQG
SXUHFKLWRVDQVKRZHG WKH ORZHVW&RQWUDU\ WR WHQGHQF\VDPSOHKDV ORZHUVORSH WKDQ
VDPSOH LQGLFDWLQJGLIIHUHQFHVEHWZHHQHODVWLFEHKDYLRUV ,QRUGHU WR XQGHUVWDQG WKHQDWXUH RI
WKHVHGLIIHUHQFHVDQDO\VHVRIHODVWLFDQGSODVWLFZRUN LQYROYHGRQ WKH LQGHQWDWLRQDVZHOODV
9LFNHUVKDUGQHVVDQGHODVWLFLW\PRGXOXVZHUHSHUIRUPHG
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)LJ   )RUFH YV GLVSODFHPHQW FXUYHV IRU SXUH FKLWRVDQ UHG DQG GLIIHUHQW FKLWRVDQ7(26
VROXWLRQVEOXHJUHHQSXUSOHDQGEODFN

,Q)LJVSHFWUDIRUPHPEUDQHVZLWKGLIIHUHQWFRQWHQWVRIVLOLFDDUHVKRZQ+HUHLWLVREVHUYHG
LQDOOWKHVDPSOHVDEURDGEDQGLQFPZKLFKFRUUHVSRQGVWR2+VWUHWFKLQJEXWDW
FP LW LV ORFDWHG WKHEDQGFRUUHVSRQGLQJ WR1+RQO\FOHDU IRUSXUHFKLWRVDQ ,QDOO WKH
VDPSOHVUHPDLQSHDNVIRUFKLWRVDQEXWRQO\IRUVDPSOHVZLWKVLOLFDLW LVREVHUYHGWKHEDQGIRU
6L26LDQWLV\PPHWULFVWUHWFKFHQWHUHGDWFPDQGDEDQGIRU6L2+ERQGLQJDWFP
RQO\ SUHVHQWZKHQ LQWUDPROHFXODUZDWHU LV DGVRUEHG RQ6L2 JURXSV2Q WKH RWKHU KDQG WKH
EDQG ORFDWHG DW  FP FRUUHVSRQGV WR DPLGH ,,, ZKLFK LV LQGLFDWLYH RI WKH LQFRPSOHWH
GHDFHW\ODWLRQRIFKLWRVDQ
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)LJ)7,5VSHFWUDIRUGLIIHUHQWREWDLQHGPHPEUDQHV

8VLQJ WKH PHPEUDQH UHVLVWDQFH YDOXHV GHWHUPLQHG IURP WKH 1\TXLVW SORWV DQG WKH FHOO
FRQVWDQWV WKH SURWRQ FRQGXFWLYLW\ ZDV FDOFXODWHG 1DILRQ  PHPEUDQH GLVSOD\ VXSHULRU
SURWRQ FRQGXFWLYLW\ [ 6 FP DQ RUGHU RIPDJQLWXGH KLJKHU FRPSDUHG ZLWK FKLWRVDQ
PHPEUDQHV[6FP7KHSURWRQFRQGXFWLYLW\LQFUHDVHVZKLOHWKHVDPSOHVKDYHPRUH
FRQWHQWRIFKLWRVDQ
$&.12:/('*(0(176
7KLVZRUNKDVEHHQVXSSRUWHGE\WKH,31XQGHUPXOWLGLVFLSOLQDU\SURMHFW6,3DQG
&21$&\7SURMHFW
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